We investigated the psychometric properties of the 68-item Safe Driving Behavior Measure (SDBM) with 80 older drivers, 80 caregivers, and 2 evaluators from two sites. Using Rasch analysis, we examined unidimensionality and local dependence; rating scale; item-and person-level psychometrics; and item hierarchy of older drivers, caregivers, and driving evaluators who had completed the SDBM. The evidence suggested the SDBM is unidimensional, but pairs of items showed local dependency. Across the three rater groups, the data showed good person (³3.4) and item (³3.6) separation as well as good person (³.93) and item reliability (³.92). Cronbach's a was ³.96, and few items were misfitting. Some of the items did not follow the hypothesized order of item difficulty. The SDBM classified the older drivers into six ability levels, but to fully calibrate the instrument it must be refined in terms of its items (e.g., item exclusion) and then tested among participants of lesser ability.
toward providing an entry point for occupational therapists to plan logical and effective interventions, identify optimal training parameters, and predict future safe driving ability.
The objective of this project was to investigate the item-and person-level psychometrics and item hierarchy of three groups-older drivers, caregivers, and driving evaluators-who had completed the 68-item SDBM. If the SDBM shows reasonable psychometric properties, it will assist occupational therapy generalists with identifying unsafe driving behaviors and provide them with an entry point for delivering preventive services.
Method
This study was approved by the institutional review boards of the University of Florida and Lakehead University.
Participants
We recruited participants in north Florida and Ontario, Canada, by means of advertisements in newspapers, wordof-mouth referrals, and flyers distributed to local community facilities (e.g., retirement communities). A convenience sample of 80 older, community-dwelling, licensed drivers was selected on the basis of the following inclusion criteria: 65-85 yr old, having a valid driver's license, driving at the time of recruitment, having the cognitive ability to complete the SDBM, and having the cognitive and physical ability to participate in an on-road driving test. Participants were excluded if they had been medically advised not to drive, had experienced uncontrolled seizures in the past year, or took medications that caused central nervous system impairment.
Caregivers (18-85 yr old) were included if they were able to report (on the basis of observation) on the older adult's driving behavior. Caregivers were excluded if they showed the presence of physical or mental conditions that impaired the ability to make an active contribution. A total of 80 caregivers were recruited.
At the primary site, the certified driving evaluator, an occupational therapist with 6 yr clinical practice experience, conducted the driving evaluations. At the Canadian site, the driving evaluator was an accredited driving instructor (Province of Ontario) and evaluator with >10 yr of experience.
Procedure
All older drivers and their caregivers gave written informed consent before completing their demographic profiles and the SDBM. Older drivers were tested using our validated clinical battery, which is described in detail elsewhere (Stav, Justiss, McCarthy, Mann, & Lanford, 2008) . Following the protocol, drivers were next evaluated by a trained driving evaluator by means of a standardized onroad driving evaluation (Justiss, Mann, Stav, & Velozo, 2006) . The two evaluators (one per site), who were blinded to the participants' SDBM self-ratings or proxy ratings, also completed a SDBM on each driver after the on-road test. Drivers and caregivers received $50 for their study participation.
Measurement
The SDBM is a 68-item self-report or proxy measure to assess difficulty with the driving task by means of a 5-point adjectival scale ranging from 1 (cannot do) to 5 (not difficult; Classen et al., 2010) . The response option of "not applicable" was used for conditions that some participants experienced (e.g., not driving in snow). For more details on the SDBM, see Classen et al. (2012) .
Data Collection and Analysis
All the participant data were collected, stored, and checked in a central secure and password-protected data repository, which was located at the primary site, the University of Florida. We managed the participant demographic data using SPSS Version 17 (SPSS, Inc., Chicago), and we used the rating scale model implemented through the Winsteps Version 3.57 computer program (Linacre, 2005) to conduct Rasch analyses of the rating data. In using the rating scale model, we assumed that the rating scale structure was similar across the 68 items on our instrument. That is, we assumed that the raters used each of the categories of the rating scale in a similar fashion when rating each item (i.e., a 1 on Item 1 was equivalent to a 1 on each of the other items; a 2 on Item 1 was equivalent to a 2 on each of the other items).
We reported only the older drivers' and family members' or caregivers' demographic information and the SDBM's psychometric properties across the three rater groups. Rasch analysis is a one-parameter logistic model that assumes all items have a constant item discrimination parameter. Because of its simplicity, the Rasch model, unlike two-parameter logistic or threeparameter logistic models, does not require large sample sizes to obtain stable estimates and is preferred in the rehabilitation field (Jette & Haley, 2005) . For polytomous scales (such as the SDBM), the rating scale model of Rasch analysis, which calibrates the rating scale across all items using the same rating scale structure, is a preferable model for small samples and, hence, adequate to perform data analyses on our sample (N 5 80 for each rater group; Linacre, 2000) . The measurement model we used is described by the following formula:
where P nik 5 probability of driver n receiving a rating of k on Item i, P ni(k 2 1) 5 the probability of driver n receiving a rating of k 2 1 on Item i, B n 5 the ability of the person, D i 5 the difficulty of Item i, and F k 5 the difficulty of receiving a rating of k relative to receiving a rating of k 2 1. First, we used the principal-components analysis of Rasch-generated residuals (PCAr) to investigate the assumptions of unidimensionality and the correlations of the Rasch-generated residuals to examine the assumption of local independence. We inspected unidimensionality on the basis of eigenvalues and the amount of variance explained by the first component of PCAr. We examined the local dependency on the basis of the strength and pattern of the correlations of the Rasch-generated residuals and evaluated the SDBM rating scale structure, item statistics, person statistics, and item hierarchy.
The rating scale structure was investigated according to three essential criteria: (1) ³10 observations were made per rating category; (2) the average measures (mean of each category) were advanced, indicating that if "cannot do" is 22 logits, the average measure of "a lot of difficulty" should be larger than 22 logits; and (3) the outlier-sensitive mean square fit statistic for each rating scale category should be >2.0 (Linacre, 2002) . Item statistics included item difficulty, item fit, item reliability, and item separation, and person statistics included person's ability, person fit, ceiling and floor effects, person reliability, and person separation. In this article, person refers to the older driver.
Item Statistics. Item difficulty is an estimate of an item's underlying difficulty calibrated from the total number of drivers who succeed on the item. Item fit was determined by the fit statistics of each item provided by the Winsteps program. The Winsteps program provides two types of fit statistics: information-weighted mean square (infit MnSq) and outlier-sensitive mean square (outfit MnSq). The driver ratings that a rater assigned in the highest and lowest categories of the scale are weighted less heavily on the infit MnSq.
The infit MnSq has an expected value of 1. Values >1 signal more variation (i.e., unexplained, unmodeled variation) in a driver's ratings on the items than expected by the model; values <1 signal less variation in a driver's ratings on the items than expected by the model. Generally, infit >1 is more of a problem than infit <1 because highly surprising or unexpected ratings that do not fit with the other ratings tend to be more difficult to explain and defend than overly predictable ratings.
By contrast, the outfit MnSq statistic is more sensitive than the infit MnSq statistic to the occasional highly unexpected and surprising ratings that may occur; therefore, we used infit statistics. The criteria of the infit MnSq were set from 0.5 to 1.7, and the standardized fit statistics were set from 22 to 2 (Type 1 error rate 5 0.05; Wang & Chen, 2005; Wright & Linacre, 1994) .
Item reliability represents how well the estimates of the item measures can be replicated when another sample with comparable ability is rated using the same set of items. Item separation estimates how well the items are separated by the measured variable.
Person Statistics. Person's ability is an estimate of the driver's underlying ability and is based on the driver's performance on a set of items; it is calibrated from the total number of items to which the driver responded successfully. Similar to item fit, person fit is determined by the fit statistics of the person; person misfit indicates that one or more of the ratings that the rater assigned to the older driver were surprising or unexpected.
Ceiling effect is defined as >5% of participants rated at the maximal score, and floor effect is defined as >5% of participants rated at the minimal score. Person reliability represents how well the estimate of the driver's ability can be replicated when other sets of items measuring the same construct are used to rate the same sample of drivers and is analogous to Cronbach's a with values between 0 and 1. Person separation index, measured in standard error units, indicates how well the instrument separates drivers of different levels of safe driving ability. The statistically distinct strata of safe driving ability within the sample of older drivers can be obtained by applying the equation (4G p 1 1) / 3, where G p represents the person separation index (Wright & Masters, 1982 ). An assessment needs at least two strata to reliably distinguish between safe and unsafe older drivers.
Finally, item hierarchy was evaluated on the basis of the item map provided by the Winsteps program. One of the strengths of the Rasch model is that it can readily handle missing data or "not applicable" answers. That is, the Rasch model does not require a fully crossed rating design; it can easily accommodate partially crossed rating designs that provide sufficient linkage of raters and drivers.
Results

Descriptive Statistics
The demographics for drivers and caregivers are presented in Table 1 . It is interesting that although 100% of the caregivers were licensed drivers, only 50% of them drove 7 days/wk and only 31.3% stated that their independence would be affected if their spouse or partner-the older driver-stopped driving.
Unidimensionality and Local Independency
The PCAr showed the second component had eigenvalues of 4.6, 5.3, and 10.4 for the ratings of the driver, caregiver, and evaluator groups, respectively. In contrast to the total variances explained by the measure (92.4%, 86.1%, and 90.3%), the second component accounted for only 0.6%, 1.1%, and 1.5% of the total variance for the ratings of the driver, caregiver, and evaluator groups, respectively. The evidence suggested that our measure is unidimensional (Linacre, 2010) . For local dependency, the items with high correlations on the Rasch-generated residuals (r ³ .7) are shown in Supplemental Table 1 , available online at http://ajot.aotapress.net (navigate to this article, and click on "Supplemental Materials"). Several pairs of items, the hypothesized "easy items," showed local dependency.
Rasch Analysis
Rating Scale Structure. Results for rating scale structure indicated the underuse of Category 1, "cannot do." The observed counts for Category 1 were 26 (driver group), 19 (caregiver group), and 3 (evaluator group). The outfit MnSq (perfect outfit MnSq 5 1) for Category 2, "very difficult," was 4.86 for the evaluators, indicating that one or more of the ratings that the evaluators assigned in Category 2, for one or more of the items, were quite surprising or unexpected.
Item and Person Statistics. We performed three separate Rasch analyses on the SDBM: for the older drivers, for the caregivers, and for the driving evaluators. The results are summarized in Table 2 . In general, the item statistics of Rasch analysis showed 1-13 (1%-19%) misfitting items across three groups of raters; the evaluator group had the highest number of misfitting items. One item showed high infit statistics (misfit) on ratings of both the driver group and the caregiver group: Item 38, "Use a map while driving." However, it did not show misfit on the ratings of the evaluator group. Instead, the misfitting items on the ratings of evaluator group were Items 1-8 and 10 (hypothesized easiest items); Item 14, "Press gas/ Ceiling/floor, n (%) 2 (3)/0 9 (11)/0 0/0 0/0
Note. Column 5 excluded 1 driver, who was identified with high person misfit.
brake"; Item 17, "Emergency brake"; Item 19, "Read sign to react"; and Item 44, "Look before cross" (see Appendix). In addition, good item reliability (>0.93) and good item separation (>3.6) were found across three rater groups. For person (driver) statistics, the results showed 6 (8%) misfitting drivers across the three groups of raters. Good person reliability (>0.92) and good person separation (>3.49) were found across three rater groups.
Person means (average of older drivers' abilities) were about 2 standard deviations higher than the item means across three groups. Additionally, the ratings of the caregiver group showed a slight ceiling effect, because 11% of the drivers rated by their caregivers obtained the maximum score. Item Hierarchy. We present the item maps rated by evaluator and older driver groups in Figures 1 and 2 . These figures demonstrate the older drivers' abilities and item difficulties on a single linear continuum with equal intervals or logits. Figure 1 (evaluator group) and Figure  2 (older driver group) show that the average of older drivers' abilities was more than 2 standard deviations higher than the average of item difficulties. The distribution of the older drivers (left side) and items (right side) indicated that this sample had relatively high ability in terms of safe driving behaviors. On the evaluator group's item map (Figure 1 ), ratings showed that Item 65, "Drive in a thunderstorm," was the most challenging item and Item 13, "Reach gas/brake," and Item 16, "Put in correct gear," were the easiest items. In comparison, item maps based on the ratings of the driver group (Figure 2 ) and the caregiver group (not shown) both showed Item 38, "Use a map while driving," and Item 65, "Drive in a thunderstorm," as the most difficult items and Item 13, "Reach gas/brake," as one of the easiest items. Note that the metrics of the item difficulties were different and the midpoints of the scale (zero) are not directly comparable between Figures 1 and 2.
Discussion
We investigated the psychometric properties of the 68-item SDBM by unidimensionality and local independency, rating scale, item-and person-level psychometrics, and item hierarchy across three groups (older drivers, caregivers, driving evaluators).
We tested 80 older drivers, most of whom were White, had a college degree, and were relatively healthy and cognitively intact. Likewise, most of the 80 caregivers were White, but just fewer than one-half of the group had a college degree, and most were female. Although all the caregivers were licensed drivers, one-third stated that their independence would be affected if their spouse or partner, the older driver, stopped driving. Bias may play a role in the caregivers' reports in two ways: first, by showing concern for their loved one's safety, and second, by being more concerned with maintaining their own means of transportation, which was likely to occur in the group that stated that they would be affected if their spouse or partner stopped driving. The existence of this bias has been examined in another article (Classen et al., 2012) .
The result of the PCAr was sufficient to assume the SDBM measured a unidimensional construct. The local independency assumption, however, was not supported, especially for the evaluator group's ratings. The pattern of the residual correlation of the evaluator group's ratings showed that the hypothesized easy items were highly correlated, which was caused by the low response variances on the easier items on this sample. This result suggests that the easier items (predriving items) may be excluded in the final version of the SDBM. The rating scale structure suggested that the "cannot do" category was underused across three rater groups; although it did not discriminate among the ability levels of drivers, it did provide an anchoring point at one end of the rating scale. When we test drivers with ability levels less than that of the current sample, they may very well use the "cannot do" category. However, if future data still indicate underuse, we may have to collapse the "cannot do" and "very difficult" categories. Item-and person-level psychometrics of the SDBM for each of the three groups revealed incongruence pertaining to (mis)fit. The overlapping misfitting Item 38 in the driver and caregiver groups may need clarification, because group members were not specifically instructed on the type of map (Google map or a geographic positioning system map), which could lead to greater variability in their response choices. Misfitting items (19%) in the evaluator group were problematic. The problem, as determined by post hoc inspection, was the result of the evaluators rating high-ability people as having difficulty with the easiest items. The Rasch model "recognizes" such ratings as inconsistent (misfitting) with the predicted pattern; that is, if people do well on difficult items, they should also do well on easy items. We found one older driver whose response pattern was very different from that of the rest of the older drivers (the person infit statistic was 5; the perfect fit is 1). When this driver was excluded, post hoc analyses revealed that the number of misfitting items for the evaluator group was reduced from 13 to 8 (see Table 2 , column 5).
Across the three rater groups, these data displayed good person separation (>3.49) and item separation (>3.6), good item reliability (>.93) and person reliability (>.92), and Cronbach's a >96%. However, some of the items did not follow the hypothesized order of item difficulty. The evaluator group's ratings showed a different item hierarchy from that of the other two rater groups, potentially because the evaluators wanted to minimize traffic risk and maximize participant safety.
Even though mild ceiling effects existed for the caregivers (11%) and the person mean across the three rater groups was about 2 standard deviations higher than the item mean, this sample was high functioning, so the SDBM may have a sufficient level of challenging items to measure other older adult groups. Figure 1 . The ratings of the evaluator group on older drivers' safe driving ability versus item difficulty.
Note. On the left side of the continuum, each x represents 1 driver, and each # represents 2 drivers, according to the older drivers' abilities, ascending from low, at the bottom, to high, at the top. The items on the right side of the continuum are located on the basis of their difficulty level, ascending from easy, on the bottom, to the most challenging, at the top. The mean, 1 standard deviation, and 2 standard deviations of the older drivers' abilities (left side of the continuum) and of the item difficulties (right side of the continuum) are indicated by M, S, and T, respectively. The Winsteps program anchors the item mean to zero by default. In comparing the left side (person ability) to the right side (item difficulty), person's ability level can be expressed not only by a number but also by a descriptive activity depicted by the parallel item. Note. On the left side of the continuum, each x represents 1 driver according to the older drivers' abilities, ascending from low, at the bottom, to high, at the top. The items on the right side of the continuum are located on the basis of their difficulty level, ascending from easy, on the bottom, to the most challenging, at the top. The mean, 1 standard deviation, and 2 standard deviations of the older drivers' abilities (left side of the continuum) and of the item difficulties (right side of the continuum) are indicated by M, S, and T, respectively. The Winsteps program anchors the item mean to zero by default. In comparing the left side (person ability) to the right side (item difficulty), person's ability level can be expressed not only by a number but also by a descriptive activity depicted by the parallel item. absn 5 absence; acr 5 across; bf 5 before; convers 5 conversation; diff 5 different; fr 5 from; Ln 5 lane; Lt 5 left; Pedestn 5 pedestrian; Rd 5 road; Rt 5 right; traf 5 traffic; vehi 5 vehicle.
Implications for Occupational Therapy Practice
Because occupational therapists and driving rehabilitation specialists play an important role in driving evaluation and rehabilitation, it is critical to adopt a psychometrically sound self-or proxy report to identify (un)safe driving behaviors. The SDBM has several advantages over existing measures, as follows:
• The SDBM is a psychometrically sound self-or proxy report measure that is used to assess (un)safe driving behaviors among older adults from a comprehensive person-vehicle-environment approach.
• The SDBM can be completed, using paper and pen, within 20 minutes to minimize respondent burden.
• The items of the SDBM are built on a hierarchy to provide an entry point for occupational therapy assessment and, potentially, intervention.
Limitations and Future Research
This study has several limitations. Caution needs to be exercised when interpreting the data because we can generalize results only to the sample in this study, that is, an educated, mainly White, and cognitively intact group of community-dwelling licensed older drivers. Additionally, several pairs of easy items showed local dependency, and some of them were misfitting as well. Preliminary findings (N 5 80; Classen et al., 2012 ) indicated significant differences between the evaluator and caregiver ratings on 17 items, for which the evaluator rated 7 items more severely than the caregiver and the caregiver rated 10 items more severely than the evaluator. No significant differences were found between the ratings of the evaluator and the driver or between the ratings of the caregiver and the driver. All of these issues must be reconsidered for exclusion if the same pattern holds up after we test drivers with lower ability levels (currently lacking in our sample).
Recently, two driving studies used Item Response Theory to develop or evaluate driving scales: one to convert a standard on-road test to a Rasch scale and the other to develop a measure of driving confidence (Kay, Bundy, & Clemson, 2009; Kay, Bundy, Clemson, & Jolly, 2008; Myers, Paradis, & Blanchard, 2008) . Neither studied safe driving from a comprehensive personvehicle-environment approach, in the driving context, to provide an entry point for occupational therapy intervention. Moreover, the clinical utility of the SDBM is favorable: £20 min to complete; minimal respondent burden; and items reflecting person, vehicle, and environment domains and driving behaviors requiring very basic to very advanced maneuvers. The instrument can accurately distinguish people's ability level into five to six strata, and its strengths (i.e., good person and item separation, good item and person reliability, adequate internal consistency, and good clinical utility) motivated us to continue data collection for future analyses.
Conclusion
Our data reflect that the SDBM is efficient and offers the potential to accurately classify a population of older drivers with varying ability levels into distinct groups with more or fewer safe driving behaviors; as such, the SDBM, when tested further and calibrated among drivers with a wide spectrum of ability levels, may provide the first step to identify unsafe driving behaviors and provide occupational therapists with an entry point for delivering preventive services. s
